Parents addicted to methamphetamine ("crystal meth") are likely to be impaired in meeting parental responsibilities, and the developmental settings can be highly disadvantageous for children. Therefore, parenting by methamphetamine-addicted mothers and fathers needs further exploration, while considering the impact on children affected by parental substance use. In our study, we analysed parenting practices and parental stress as well as children's behavioural problems using standardized assessments. The sample consisted of 87 methamphetamine-addicted parents in recovery. We obtained data on parents' current substance use and on their psychological distress. Multiple regression analysis was performed to identify predictors of children's overall problems.
children of these parents often exhibit social, intellectual, physical, and emotional problems (Solis et al., 2012) . In the course of development, they are at risk of developing psychiatric disorders and own substance abuse problems (Salo & Flykt, 2013; Solis et al., 2012) .
The adverse situation of children living in methamphetamineinvolved families has become an emerging issue, especially within the past decade, due to the high levels of methamphetamine (also called "crystal meth") addiction and trafficking throughout different countries and cultures such as North America, Oceania, Asia, and parts of Europe such as Germany and Czech Republic (Die Drogenbeauftragte der Bundesregierung, 2016; United Nations Office on Drugs and Crime, 2015, 2016) . Although methamphetamine use has risen to become a global problem, in Germany, use of the substance is especially prevalent in the border regions close to the Czech Republic. In the federal state of Saxony, for example, crystal meth is the most used illicit drug. Nearly one in four requests for outpatient substance use treatment refer to this stimulant (Saechsische Landesstelle gegen Suchtgefahren e.V. 2018). Owing to the large numbers of female consumers in childbearing age accompanied by the substance's sexually stimulating and disinhibiting effects, pregnancies and parenthood are very common among these substance users (Milin, Lotzin, Degkwitz, Verthein, & Schaefer, 2014) . Thus, there is an urgent need for research on children affected by their parents' methamphetamine addiction and abuse.
Methamphetamine-involved families in Germany are characterized by multiple and complex socio-economic problems associated with drug addiction, such as unemployment, delinquency, incarceration, and financial debt. Furthermore, the parental situation tends to be aggravated by severe mental health problems, a history of trauma within the family of origin or because of both parents using the substance (Dyba, Klein, & Wetzel, 2017) . As a result, children frequently experience out-of-home placement at a young age. This, in turn, may lead to further discontinuity in the children's relationship with their parents and increase the likelihood of attachment problems. A study conducted in an outpatient substance abuse treatment facility in Germany demonstrated that about half of all affected children were placed in child welfare facilities or with foster-/adoptive-parents (Dyba et al., 2017) . Previous research on children's psychological situation has shown associations with conduct problems, attention deficit hyperactivity disorder, emotional distress, or traumatization (Asanbe, Hall, & Bolden, 2008; Haight, 2008; Paravesh, Mazhari, & Nazari-Noghabi, 2015) .
| Parental behaviour
The adverse impact of substance abuse on parenting in general is known to be connected with inconsistency and inefficiency as well as tendencies for harsh and punitive parental behaviour (Calhoun, Conner, Miller, & Messina, 2015; Cleaver, Unell, & Aldgate, 2011) .
With methamphetamine being a highly stimulating substance, behavioural consequences of intoxication often manifest in high irritability and euphoric-wakefulness. In contrast, cessation of methamphetamine use is primarily characterized by lethargy and depression (for an overview, see Rawson, Gonzales, & Ling, 2012) . Due to the strong neurotoxicity of the substance, general impairments in social functioning of the users have been observed (Homer et al., 2008; Kim, Kwon, & Chang, 2011) . In addition, the psychological and neurological functioning of people with methamphetamine dependency tend to be compromised, even after achieving abstinence (Kalechstein, Newton, & Green, 2003) . Thus, with regard to parent-child interactions, it is highly probable that volatile behaviour arises, strongly influenced by the current consumption status. It is especially problematic that behavioural outbursts of irritability and anger towards the child are alternated with nonresponsivity and lethargy (Brown & Hohman, 2006) . Due to the strongly stimulating and energizing effects of the substance (Rawson et al., 2012) , children might also be overstimulated and overwhelmed during parental intoxication.
Research on the specific situation of methamphetamine-addicted parents, their parenting practices, and the particular parenting challenges they experience is still scarce. First, qualitative research approaches within this specific group revealed great ambivalence in the parent-child interaction and risk of general and emotional neglect (Brown & Hohman, 2006; Dyba, Moesgen, Klein, & Leyendecker, under review) . Dysfunctional interactions appear to vary and make range from great permissiveness and generosity to more strict and harsh behaviours towards the child. Further aspects of the substance's effect on parental behaviour include an extreme ambivalence in the parent-child interactions, the challenge of managing and organizing drug use as a parent, and violence within the family (Brown & Hohman, 2006) . A first analysis of mothers who used methamphetamine during pregnancy revealed high levels of parental stress and depressive symptoms (Liles et al., 2012) . Methamphetamine-addicted parents face several challenges with regard to responsibility, children's problematic behaviour, and feelings of guilt, or conflicts with other caregivers (Dyba et al., under review) .
| Study aims
In sum, the psychosocial situation of methamphetamine-involved parents is precarious and their parenting skills are likely to be poor.
However, their parenting practices and parental stressors have not been systematically investigated. Because many parents regain custody of their children in the course of addiction treatment and after achieving abstinence, their parenting needs to be analysed beyond intoxicated interactions and current substance abuse.
In this context, it is evident that potentially cumulative risk factors for children need to be examined in more detail. Our overarching goal was to analyse the effects of parental methamphetamine use and psychosocial distress on parenting practices and the children's psychological well-being. These findings are necessary to derive practical solutions for the families' and their children's support needs and to promote an adequate developmental setting for children involved. 
| Sample
The sample for this cross-sectional study consisted of 87 parents who were interested in and eligible for the participation in a parenting intervention programme for methamphetamine-involved mothers and fathers of young children. The participants were acquired from seven outpatient substance abuse treatment facilities and five child welfare institutions in the federal German states of Saxony and Thuringia, which represent the most substance-affected areas in Germany. Participants were included in the study if (a) they had a history of or were currently dealing with methamphetamine abuse problems, (b) were a biological or a step-parent of at least one child under the age of 8 years or expecting their first child, (c) were either living with or in frequent contact (at least every 2 weeks) with their children, and (d) socially and cognitively capable of participating in a paper-pencil assessment and in a group intervention. Participation in the study was entirely voluntary and not associated with any legal requirements. Prior to the study, all interested parents received a short, standardized intervention based on the principles of motivational interviewing (Miller & Rollnick, 2015) to increase their motivation for abstinence and to promote their participation in the parenting programme.
A total of 87 parents (68 mothers and 19 fathers) participated in the assessment. Eighty-one parents (93.1%) had been diagnosed with methamphetamine addiction, whereas harmful use was reported for six (6.9%) parents. Overall, 84 (96.6%) of them were the biological parents of their children and three (3.4%) were step-parents. Their (53.4%) male, for one child, no information on the gender was given.
More than one third (n = 62, 38.5%) of the children did not currently live with the participating parent. Instead, they were living with the other biological parent, or in child welfare institutions, or with foster parents.
| Measures

| Parenting behaviour and parenting stress
We used the short German version of the Parenting Scale (PS; Arnold, O'Leary, Wolff, & Acker, 1993; Naumann et al., 2010) to examine parenting behaviour. The short version of the PS is a multidimensional instrument that covers parental behavioural tendencies through 13 items. Parents rate their behaviour towards their children in challenging situations on a 7-point scale between the two poles of a functional and dysfunctional behaviour option. A main score and the two subscores for "laxness" and "over-reactivity" can be calculated. The "laxness" scale includes lack of assertiveness and increased permissive behaviours in parenting situations. These tendencies are characterized by parental difficulties in the establishment and pursuit of rules and boundaries for the child. "Over-reactivity" on the other hand is represented by harsh and aggravated reactions in response to the child's behaviour. The internal consistency for the main scale is α = .76 and α = .75 for each subscale. Cut-offs for dysfunctional behaviour on both subscales and the main scale are recommended (Miller, 2001) . The Brief Symptom Checklist (BSCL; Derogatis & Melisaratos, 1983; Franke, 2017) evaluates subjective impairment by physical and psychological symptoms within the past week. The complete BSCL consists of 53 items, rated on a 5-point scale, and nine subscales. In this study, we used only the following six subscales: depression, anxiety, obsessive-compulsive behaviour, hostility, paranoid ideation, and psychoticism, represented by a total of 33 items. Four additional items represent unspecific psychological distress. The internal consistency of the subscales ranged between α = .72 (aggression) and α = .88 (depression). Age-and gender-specific standardized values and cutoffs for are available for each subscale.
| Children's behaviour
The parents filled out the Strengths and Difficulties Questionnaire (SDQ; Goodman, 2001; Klasen, Woerner, Rothenberger, & Goodman, 2003) , a standardized instrument to assess behavioural strengths and difficulties in children. If parents had more than one child between the age of 2 and 8 years, they were asked to fill out the SDQ for the child that parenting engaged with mostly. Besides the calculation of an overall problem score, subscales differentiate between children's emotional problems, conduct problems, hyperactivity, social problems, and their prosocial behaviour. A total of 25 items are rated on a 3-point scale by parents of children older than 2 years. Reliability coefficients for the German version range between α = .58 on the social problem's scale and α = .82 for the overall problem score. We performed a four-band classification of normal, borderline, raised/lowered, and high/low scores with reference to British norms because there are no German norms available for young children (sdqinfo.com, 2017).
| Procedures
Participants filled out the paper-pencil questionnaires in a group setting within the cooperating facilities to establish equivalent conditions and to ensure comprehension and completion of the questionnaires. Missing values were handled according to each measure's guidelines. Generally, they were only tolerated if they constituted 10% or less of the measure and did not concern the same subscale.
Otherwise, cases were excluded from score calculation for the specific measure. The two parents who were expecting their first child at the time of data acquisition were not asked to give information on parenting practices and stress. Therefore, we report the sample for each construct. Parents received a €10,00 gift card as compensation for their participation. We entered the data manually and processed and analysed it using the statistical software SPSS (Version 24). We calculated the cut-off scores and categories if available. Finally, we conducted descriptive and inferential statistical analyses (regression analyses) according to the research questions.
3 | RESULTS 3.1 | Parental stress and practices Table 1 presents the descriptive values for parental distress, revealing depressive perceptions, lack of competence, children's demandingness, and perceived role restriction, as the primary stressors. Generally, when compared with standardized t values available for females, 65.7% (n = 44) of all the mothers showed high scores for overall parenting stress. Figure 1 displays the interpretation of mothers' scores on all the PSI subscales, revealing depressive perceptions as the most relevant factor for the participating females.
With regard to overall parental distress, parents with all children at home (n = 48) did not significantly differ from those not living with all their children, n = 35, t(81) = 1.07, p = .29.
Concerning specific parenting practices, parents more frequently reported tendencies for over-reactivity in challenging interactions with their children (Table 1 ). Yet according to recommended cutoff scores (overall M > 3.6, laxness M > 3.4, and over-reactivity M > 4.3; Miller, 2001) , problematic lax tendencies (34.9%; n = 29) were more often reported than over-reactivity (24.1%, n = 20).
Overall, about one third of all the parents (31.3%; n = 26) exhibited dysfunctional parenting in challenging situations. In addition, most parents with tendencies for overreactions also expressed laxness, but it was not the other way around. Regarding overall dysfunctional parenting, no significant differences between parents with (n = 47) and without (n = 35) all their children living at home were found, t(80) = .17, p = .86.
| Parental substance use and psychological distress
Most parents were abstinent when participating. A total of 23 (26.7%) parents stated that they still have been using methamphetamine in the past 6 months. Among these, a total number of six parents (6.9%) had used the substance within the past 4 weeks. The drug use disorder inventory revealed an average of M = 11.48 points (SD = 9.33, range: 0-38, n = 78). Nine (11.5%) of the parents scored above the cut-off for addiction, for 58 (74.4%), drug problems were indicated, whereas the score for 11 parents (14.1%) showed that they no more faced relevant drug use issues.
Descriptive values of the BSCL subscales for psychological distress of 86 parents are reported in Table 1 . For each of these subscales, mothers' and fathers' scores were compared with standardized t values. These analyses revealed problematic distress (t ≥ 63) for 36.0% (n = 31) of participants on the subscale hostility, 32.6% (n = 28) on the depression subscale, 37.2% (n = 32) on obsessive-compulsive behaviour, 32.6% (n = 28) on paranoid symptoms, 41.9% (n = 36) on psychoticism, and 30.2% (n = 26) on anxiety. on the subscales of conduct problems and peer problems as well as on the overall problem score. In addition, emotional problems were found to be present in many children.
| Predictors of children's behavioural problems
As shown in Table 3 , children's overall problem score was positively associated with not only parental stress and parents' psychological distress but, as expected, also with dysfunctional parenting practices. These scales were highly intercorrelated.
To examine the predictive value and therefore the relevance of parenting variables in the children's overall problems, we performed a linear multiple regression with block-wise inclusion of the relevant variables. In the first step, we added children's and parent's age, and gender, F (4, 62) = 4.39, p < .01, R 2 = .22. In the second step, we added parent's psychological distress, and (due to the frequent abstinence) 60) = 5.82, p < .001, ΔR 2 = .15. In the third step, the overall dysfunctional parenting score was added to examine the variable's predictive value for the children's overall problem score, F (7, 59) = 6.12, Table 4 . In the final model, it became apparent that, besides children of older age, β = .35, t(58) = 3.56, p < .01, and parents of younger age, β = −.22, t(58) = −2.15, p < .05, the score of the PSI was a significant predictor for children's overall reported problems, β = .56, t(58) = 3.79, p < .001. This construct appears to be sharing common variance with the parental psychological distress and tendencies for dysfunctional parenting practices.
| DISCUSSION
The results of this study highlight and present the difficult psychosocial and family situation of methamphetamine-involved parents and their children and support prior research findings (Brown & Hohman, 2006; Haight, 2008) . Even after achieving stable abstinence, parents reported high levels of psychological distress for a wide range of symptoms such as hostility, depression, and psychoticism. Thus, the presented results are consistent with research findings that indicate persisting impairment in methamphetamine-dependent parents even after cessation of use. These findings underline their need for support, beyond current substance use.
Mothers and fathers in treatment for methamphetamine addiction reported to be highly stressed by their role as a parent, and they were likely to describe depressive perceptions of their own parenthood.
They reported feelings of guilt and self-doubt, which are known to be associated with emotional unavailability for the child (Troester, 2011) . In line with these findings, parents frequently reported a feeling of lack of competence in raising their children. At the same time, parents perceived their children as highly demanding. This has the potential to result in a precarious overstrain on parents and, therefore, to further burden the parent-child relationship. Hence, stressors such as those occurring in the parental role need to be considered as potential risk factors for relapse if the demands and emotions cannot be coped with in a functional way (Chaplin & Sinha, 2013) . In the described interactions with their children, dysfunctional parenting was often evident in the behaviour of the methamphetamine-involved parents. They reported both lax and overreactive tendencies and showed great difficulties in meeting the demands of their children and in pursuing adequate, consistent parenting. As the results demonstrate, parental distress and problematic parenting involve both parents with custody of all their children and those living apart from them.
A close examination of parenting within these families reveals that the perspective must rise beyond the substance's effects on behaviour and its neurotoxicity. In fact, a biographical, transgenerational perspective needs to be taken into account just as well. Methamphetamine users have themselves often experienced a disadvantageous or even traumatic developmental setting in their family of origin, oftentimes in connection with their own parents abusing substances (Dyba et al., 2017) . The resulting lack of adequate role models and appropriate coping strategies might contribute to their difficulties in meeting the demands as a parent themselves. This perspective suggests a vicious circle of repeating problematic experiences in the family of origin that needs to be interrupted. Whenever possible, approaches to discontinue these cycles of transgenerational transmission should be emphasized by the health and social service organizations who are involved with these families. The interdisciplinary support by child welfare and addiction treatment services should, on one hand, include interventions designed for the needs of parents with substance abuse problems and, on the other hand, measures to enhance the coping skills and strengthen the resilience in affected children. Both parents and children living together as well as those (temporarily) living apart should be involved.
The family and the parent-child relationship provide the most important social environment for a young child. Therefore, treatment A large number of children affected by their parent's methamphetamine addiction shows problematic behaviour or psychological distress. When specifying the risks for these children, the relevance of the parental situation and capabilities becomes obvious. Generally, younger parents were more likely to report problematic child behaviour. These parents might still be inexperienced in their role and, therefore, might feel more challenged than older or more experienced mothers and fathers. In addition, more problems were reported for older children. This can be explained by their increasing behavioural repertoire, which is likely to include more problematic behaviours.
The inferential statistical analyses revealed the predictive value of parent's psychological distress and dysfunctional parenting appears to be contained in the construct of parental distress, which was the strongest predictor of children's overall problems. Due to our crosssectional data, a unidirectional, causal influence on the children cannot be assumed in a matter of such complexity. Rather a reciprocal relation between parental stress, parenting practices, and the children's situation has to be considered. Parental stress is conceptualized as partially deriving from children's problematic behaviour, yet also potentially impacting it through unfavourable perceptions and interactions (Abidin, 1983; Troester, 2011) . Dysfunctional parenting practices can either enhance children's problematic development or can be evoked by children's problematic and challenging behaviours.
Overall, the findings imply that risk factors for children in methamphetamine-involved families are diverse and potentially cumulating.
In this study, parent's young age, psychological distress, dysfunctional parenting, and parental distress were associated with children's overall problems. Children's problematic developments were expressed through internalizing and externalizing symptoms, especially in the older age group. According to Velleman and Templeton (2016) , relevant objectives for supporting resilience in children affected by their parents' addiction include the development of coping and problem-solving skills, recognition of dysfunctional thought and behaviour patterns, promotion of self-efficiency, self-control, and social skills. Our results suggest that interventions should be adapted to the developmental needs of children in different age groups.
Although largely contributing to the understanding of the situation of methamphetamine-involved parents, the present study had certain limitations. Primarily, the potential selectiveness of the sample has to be considered in the interpretation of the results. Because all parents were acquired through treatment facilities, the sample cannot represent the situation of currently untreated and actively substanceusing parents and their children. Most parents enrolled in this study had already achieved stable abstinence. Concerning the psychological situation of the parents and children, the results can be regarded as a
directive, yet they cannot replace standardized, clinical assessment of both the groups. Some of the standardized measures were shortened versions of the original questionnaires in order to adapt to the clientele's limited cognitive capacity and attention span. This certainly needs to be taken into account as it limits the generalization of our findings. In addition, we relied on the participant's self and parent reports. These represent only parents' subjective perspective.
Potential perception biases, such as strong depressive tendencies and general answering tendencies, cannot be ruled out entirely.
Besides eliminating methodological limitations, future research should include assessment of parent-child interactions through standardized behavioural observations. Moreover, reports of other caregivers need to be obtained to validate the first insights on children's behavioural problems. A consecutive analysis of the currently young children's needs in course of their development should also be conducted.
In conclusion, the presented findings on methamphetamineinvolved families suggest a multilevel treatment approach for parents and for their children. When aiming for the patients' reintegration into community and society, parental responsibilities alongside the promotion of parenting skills should be emphasized. Within these high-risk families, a resource-oriented approach to this highly complicated situation with the objective of the enhancement of sensitive, adequate parenting practices, and the perception of own parental capabilities should be favoured. Here, substance-specific and behavioural-oriented programmes could be appropriate for both mothers and fathers. Topics of potential (self-) stigmatization and feelings of guilt and incompetence might also be addressed during counselling of methamphetamine-involved parents.
Under a preventive perspective, attention should be paid to children whose parents' are undergoing treatment. Especially, older children need to be systematically offered support to sustainably promote their coping mechanisms and their own regulatory strategies in order to prevent psychopathological development. In doing so, existing (inter-) national group programmes such as Trampoline (Klein, Moesgen, Broening, & Thomasius, 2013) should be considered alongside family-based approaches.
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